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Editor’s Notebook
A Legacy of Distinction

Alzheimer’s Disease
and Contrast Sensitivity
Implications for Everyday Functioning
by Sandra Neargarder

by Michael Kryzanek
The Bridgewater
Review has now
entered a new era,
the A.B. era. A.B.
stands for After
Barbara, meaning
that Barbara Apstein,
the associate editor of
the magazine for
twenty-two years, is
retiring. During these
twenty-two years I
have been privileged
to have Barbara as
the associate editor.
Her skill at spotting
all those awkward
sentences, her patience in working with anxious
authors, her calming presence dealing with a hyperactive editor, and most of all her commitment to highlight
the ﬁne work of the Bridgewater State College faculty
will be sorely missed and difﬁcult to replace.
Over the years Barbara has written some wonderful
articles for the Review on student writing, literary analysis, travels to Italy, and insights into campus life. Her
writing “voice” was always clear, precise and thoughtful. She had a keen eye for educational trends and how
students were changing both in the classroom and away
from campus. My fondest memories of Barbara will be
the working lunches where we mulled over the next
issue and too often got a little loud as we would laugh
heartily about our own foibles and idiosyncrasies. Those
twenty two years were ﬁlled with collegial joy and
respect with never a harsh word spoken.
One of our proudest accomplishments at the Review has
been to keep the magazine going through budget crises,
changes in administration and just the wear and tear of
turning out two editions every year that are unique and
maintain a standard of quality. The secret to the success
of the Bridgewater Review was Barbara Apstein, who
never wavered from demanding and then producing a
quality magazine.
Barbara Apstein’s success as an associate editor was
based on her ﬁrm belief that the faculty at Bridgewater
State College was indeed special and was making contri-

butions to the advancement of knowledge that some
did not expect from a small state school. Barbara wanted to help tell the story of a ﬁne and distinguished faculty through the Bridgewater Review, and after twentytwo years her legacy is contained in all those issues that
she helped publish.
Barbara, like many of us senior faculty who have given
much to public higher education, realizes that there is
indeed “ life after Bridgewater.” Barbara will likely play
tennis, attend the opera, travel to Italy and enjoy life
with her husband Carl. But Barbara will never leave
Bridgewater because there is a body of work published
in the faculty magazine that she was so inﬂuential in
shaping. When people retire they leave behind fond
memories and many friendships. When Barbara retires
she leaves behind all those wonderful articles and
commentaries that made people think and broadened
their understanding of the world. That's quite an
accomplishment.
I can only wish Barbara the best as she enters the next
stage of her career. The Review will miss her kind editing, her clear thinking and her commitment to the
thousands of students she touched over the years.
What I will miss most is Barbara’s generous heart and
her human dignity. Sadly, the Bridgewater Review will
never be the same.

Alzheimer ’s disease (AD) is a progressive brain disorder
that gradually destroys an individual’s mental functions
and social capabilities, including memory, reasoning,
decision-making, communication, and the ability to
carry out everyday activities. According to the
Alzheimer ’s Association, AD affects approximately 4.5
million Americans, and by the year 2050 this number
could increase to 11.3–16 million. Increasing age is the
greatest risk factor for AD. Approximately 10% of individuals over the age of 65 and 50% of those over the age
of 85 are affected. It is estimated that after the onset of
symptoms, individuals with AD live an average of 8
years, but the duration of the disease can range anywhere from 3 to 20 years. With rising healthcare costs
(the average lifetime cost of care for an individual with
AD is $174,000), it is imperative that individuals with
AD be able to function independently for as long as
possible.

contrast sensitivity measure is based on both contrast
and spatial frequency. We will consider these two terms
separately, starting with contrast.
A high contrast example would be detecting a white
electrical outlet against a dark-brown wall; a low contrast example would be detecting a white electrical outlet against a white wall. Healthy elderly adults would
be able to detect the electrical outlet in both cases; individuals with AD would not. They would be able to
detect the outlet in the high contrast example, but
because of deﬁcits in contrast, would be unable to
detect the outlet in the low contrast example.
Now consider high versus low spatial frequencies. High
spatial frequencies convey visual information about
details such as angles and lines. Low spatial frequencies
convey visual information about gross form and
smooth, ﬂat planar surfaces. Any given object in the
environment contains both high and low spatial frequencies. For example, consider a picture of a human
face. Extraction of high spatial frequencies would result
in a cartoon-like looking face with lines detailing the
eyes, mouth, and so on. Extraction of low spatial frequencies would result in a shadow-like looking face
where details cannot be seen, but the overall contour
and shadows of the face are observed. When high and
low spatial frequencies are combined, a face with
details, shadows, and contours is observed. Research
suggests that healthy elderly adults exhibit impairments at high spatial frequencies, whereas individuals
with AD exhibit impairments at both high and low spatial frequencies.

Patients, caregivers, and most health-care professionals
primarily identify AD as a memory disorder. Although a
memory deﬁcit is usually the ﬁrst sign of AD, impairments are evident in other domains, including visual
function. These impairments are commonly overlooked
because visual function is typically measured in terms
of visual acuity (the standard letter chart used in an
optometrist’s ofﬁce), which is normal in individuals
with AD. Based on previous research we know that
impairments exist in a variety of visual domains, including blue/yellow color vision, depth perception, motion
perception, and contrast sensitivity. In fact, approximately 60% of individuals with AD show a decline in
one or more of these visual abilities, which is not the
result of normal aging processes.

Assessments such as the Vistech and the FACT enable
researchers to measure individual contrast thresholds at
different spatial frequencies. In other words, when presented with individual spatial frequencies, ranging from
high to low, researchers measure at what contrast these
frequencies need to be in order for individuals with AD
to detect them. These individual frequencies are typically created using sinusoidal gratings in a laboratory setting. This information can then be used to examine
how speciﬁc deﬁcits relate to real-world functioning. A
perfect example of this is the AD ﬁlter, developed by our
colleagues Drs. Grover C. Gilmore and Cecil Thomas at

Contrast sensitivity has been the most extensively
examined visual function, and may, in fact, have the
greatest inﬂuence on the ability of individuals with AD
to carry out activities of daily living. Contrast sensitivity is deﬁned as the smallest difference in intensity that a
person can resolve between an object and its immediate
surroundings. It is typically measured in a laboratory
setting using standardized vision charts such as the
Vistech or the FACT (Functional Acuity Contrast Test).
These tests measure an individual’s ability to detect differences in contrast (both high and low) across a range
of spatial frequencies (both high and low). Thus, one’s
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Case Western Reserve University. When provided with
an image, this ﬁlter which is a computer algorithm, uses
results from the Vistech to ﬁlter out spatial frequencies
at speciﬁc contrasts known to be deﬁcient in AD. The
end result is a simulated image as it would appear to an
individual with AD. An example of this is provided
below. The image on the left is the original; the one on
the right is the simulated AD image. This is an excellent
example of how deﬁcits in contrast sensitivity measured
in a laboratory setting relate to the real world.

Although research has demonstrated that contrast sensitivity deﬁcits exist in AD, one question concerns the location of the
neuropathology responsible for these deﬁcits.
Researchers have shown that these deﬁcits
result from damage to the brain, rather than
from damage to the retina in the eye or the optic
nerve. Speciﬁcally, the neuropathological hallmarks of AD, which include the presence of
senile amyloid plaques and neuroﬁbrillary tangles, have been identiﬁed in higher order visual
areas of the brain including areas within the
occipital lobes (extra-striate visual cortex), parietal lobes (posterior regions), and temporal lobes
(inferior regions). This neuropathological evidence combined with behavioral evidence suggests that individuals with AD most likely
experience problems with everyday tasks because of
visual impairments such as those noted in contrast sensitivity that are independent of any memory deﬁcits.
Contrast sensitivity actually relates to a number of realworld abilities including reading, driving, watching television, locating objects, and even eating. The primary
goal of my research is to design experiments that examine how deﬁcits in contrast sensitivity relate to realworld functioning. The two studies I will be describing
involve the ability of individuals with AD to detect
changes in real scenes in the environment (the change
detection study—in press in Cognitive and Behavioral
Neurology) and how manipulation of contrast sensitivity
affects the eating and drinking patterns of individuals
with AD (the nutrition study—published in the international journal Clinical Nutrition). The former was

conducted in collaboration with my colleague Dr. Alice
Cronin-Golomb, and the latter with colleagues Drs.
Tracy Dunne, P.B. Cipolloni and Alice Cronin-Golomb.
THE CHANGE DETECTION STUDY
In the change detection study, individuals with mild
to moderate AD, healthy elderly adults, and young
adults were presented with several pairs of 5" x 7"
colored photographs taken of three rooms in a home
(kitchen, dining room, and bathroom). Their task
was to identify the one object or target that
changed from one photograph to the next.
The target could change in three different
ways: color, presence/absence, or contrast.
For the color target, an object changed in
color (red to green or blue to yellow) from
one photograph to the next. For the presence/absence target, an object appearing
in one photograph disappeared from the
second photograph. For the contrast target,
an object changed in contrast from one
photograph to the next. Both a high contrast
target (black to white) and a low contrast
target (black to gray) were included. An
example of a high contrast target (the
coaster) is shown below.

In addition to target type, we manipulated scene complexity using both simple and complex scenes. For the
simple scene condition, photographs were taken at close
range depicting approximately ﬁve objects per scene,
including the target. For the complex scene condition,
photographs were taken of the entire room, which contained many more than ﬁve items. The example shown
above is a simple scene.
Participants were shown 36 pairs of photographs and
were asked to identify the target as quickly as possible.
They were aware of the type of target they were searching for. We measured both reaction times and accuracy
rates. Results revealed that individuals with AD were
much slower overall than healthy elderly adults, who
were themselves slower than young adults, at identifying each of the three target types. Moreover, all three
groups were slower at identifying targets in the com-

plex scenes compared to the simple scenes. Of particular
interest were the ﬁndings related to the contrast target.
In the high contrast, complex scene condition, individuals with AD were unable to ﬁnd the target 33% of the
time compared to 5% for the healthy elderly adults and
0% for the young adults. More extreme group differences emerged in the low contrast, complex scene condition. Here, individuals with AD were unable to ﬁnd
the target in 62% of the trials compared to 38% for the
healthy elderly adults and 7% for the young adults. This
inability to ﬁnd the target was minimal for the other
target conditions of color and presence/absence.
These results suggest that as a scene becomes more
complex, individuals with AD have more difﬁculty ﬁnding the target, especially when that target relates to
contrast. The smaller the contrast difference (e.g., a target that changes from black to gray) the less likely the
individual with AD will be able to ﬁnd it. These
ﬁndings parallel what we know about contrast
sensitivity deﬁcits in AD and how basic visual
impairments can impact one’s ability to function
in a real-world environment. For example, imagine an individual with AD pouring black coffee
into a black mug. Because of the minimal contrast difference between these two items, it is
highly likely that the individual with AD would
not be able to perform this simple everyday task.
However, if we replaced the black mug with a
white one, thereby enhancing the contrast
between the two items, the individual would
have a greater probability of success. This idea of
enhancing contrast in the everyday environment
of an individual with AD is further demonstrated in the following study on nutrition and AD.
THE NUTRITION STUDY
Research suggests that signiﬁcant weight loss affects
approximately 40% of individuals with AD. This weight
loss may arise from depression, the inability to eat independently, or the inability to attend to more than one
food at a time. One additional explanation is that these
individuals have deﬁcits in contrast sensitivity. Without
sufﬁcient contrast they are unable to distinguish a plate
from a table setting, food from a plate, or liquid from its
container, thereby leading to an overall reduction in
consumption. Realizing that a number of AD day programs, nursing homes, and other AD care facilities commonly use white table settings (tablecloths, plates,
cups) and often serve food and liquid that are of the
same color (chicken, rice, mashed potatoes, milk, etc.),
we wondered if we could alter food and liquid intake by
manipulating the contrast between the food and liquid
and the table settings used.
The AD participants in this study resided in long-term
care units of the Geriatric Research, Education and
Clinical Center at the ENRM Veterans Affairs Medical
Center in Bedford, Massachusetts. All exhibited severe
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levels of dementia. We collected data over three consecutive 10-day periods in order to coincide with menu
changes. We measured food intake (in grams) and liquid
intake (in ounces) across the three 10-day periods for
both lunch and supper. For the ﬁrst 10 days (the baseline
condition), white plates and white cups were used. For
the next 10 days (the intervention condition), bright
(high contrast) red plates and red cups were used. For
the last 10 days (the post-intervention condition) white
plates and white cups were used again. There were no
variations in staff, room setting, lighting, daily routine,
or health status of the individuals with AD over the 30day testing period.
Results revealed a signiﬁcant increase in food and liquid
intake for both lunch and supper when the plates and
cups were changed from white (baseline) to red (intervention). See the ﬁgure below for the group results for

food intake. Overall, there was a 24.6% mean increase in
food intake and an 87% mean increase in liquid intake.
Intake values dropped back down again in the postintervention condition when the white plates and
white cups were re-introduced. In terms of individual
ﬁndings, 89% of the individuals with AD exhibited at
least a 10% increase in food and liquid intake at intervention relative to baseline and post-intervention for
both lunch and supper. The poorer ingestors appeared
to beneﬁt the most. These ﬁndings suggest that deﬁcits
in contrast sensitivity signiﬁcantly impact food and liquid intake in individuals with AD.
Following the completion of this study, we designed
a second study. Questions arose concerning whether
the color of the plates was an important factor or even
whether our results were simply due to a novelty effect.
That is, individuals may have eaten more because the
red plates were new and interesting to them. One additional question concerned whether the saliency of the
color of the plate mattered. For instance, would we
obtain the same results if we used a pastel (or low
contrast) red plate instead of a bright (high contrast)
red plate?
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In the second study (which consisted of some participants from the ﬁrst study plus a few new ones) data
were collected over seven consecutive 10-day periods,
which I will refer to as the seven phases of the study.
Once again food and liquid intake were measured for
both lunch and supper. The colors of the plates and
cups used for each of the seven phases were as follows:
Phase 1: white plates and cups; Phase 2: bright (high
contrast) blue plates and cups; Phase 3: white plates
and cups; Phase 4: pastel (low contrast) red plates and
cups; Phase 5: white plates and cups; Phase 6: pastel
(low contrast) blue plates and cups; Phase 7: white
plates and cups.
Group results revealed that when bright (high contrast)
blue plates and cups were used, there was a signiﬁcant
25.1% mean increase in food intake and a 29.8% mean
increase in liquid intake. Increases were noted for both
lunch and supper. Once again, intake values dropped
back down again when the white plates and white cups
were re-introduced. The use of the pastel (low contrast)
red plates and cups and the pastel (low contrast) blue
plates and cups did not reveal any signiﬁcant increases
in either food or liquid intake across conditions. Group
results of food intake collapsed across lunch and supper,
along with the collapsed group results from the ﬁrst
experiment for comparison, are given below.

These results suggest that high contrast tableware (in
this case bright red and bright blue plates and cups) signiﬁcantly increases food and liquid intake in severely
demented individuals with AD. Low contrast tableware
(pastel red and pastel blue plates and cups) is ineffectual. These data disprove the novelty effect and support
the idea that the saliency of the color of the tableware is
a crucial factor, thereby demonstrating that the
enhancement of contrast is a simple yet effective intervention for increasing food and liquid intake in individuals with AD.
PRACTICAL APPLICATIONS
When we present our research ﬁndings at various conferences or even AD care facilities, the audience is often
interested in knowing the more practical application of

our ﬁndings. Speciﬁcally, they are interested in learning
ways in which they can change contrast in the environment in order to maintain or improve functional abilities in individuals with AD. The following suggestions
are adapted from a book chapter written by Dr. Tracy
Dunne appearing in Vision in Alzheimer’s Disease edited
by Cronin-Golomb and Hof. Ideas for enhancing contrast in the bathroom and kitchen are brieﬂy discussed.
One of the major challenges in caring for individuals
with AD is getting them to bathe. Because of deﬁciencies in depth and contrast perception, individuals with
AD may have difﬁculty transitioning into the bathtub.
Placing a non-skid bath mat inside the tub that is a contrasting color to the tub should help alleviate this difﬁculty. Moreover, using different colored knobs for hot
and cold faucets (for e.g., red for hot and blue for cold)
and using grab rails that contrast to the walls should
also provide some assistance. Contrast can also be used
to aid with toileting behaviors, which pose a major concern for caregivers. As the disease progresses, it is not
uncommon for individuals with AD to mistakenly use
plants, hampers, and wastebaskets as toilets. By providing contrast around the toilet area, either by using colored toilet water and/or by placing a contrasting toilet
mat around the base of the toilet, it will help to provide
a cue as to where the individual should sit or stand.
Moreover, placing a light
inside the toilet bowl or
right above the toilet using
commercially made products
that use a light-emitting
diode may also be beneﬁcial.
Finally, installing safety rails
of a contrasting color is
another way to draw attention to the toilet itself.
To encourage independent
functioning in the kitchen,
use light switches and electrical outlets that contrast
with the walls, and provide
high-contrast knobs and
handles on cabinets. If, however, use of switches, outlets, and cabinets poses a safety hazard, use plate covers
and handles that are the same color as the walls and
cabinets to discourage use. Keep in mind that caregivers
can easily enhance or minimize contrast depending on
whether they want to encourage or discourage particular behaviors. Other ideas for the kitchen include the use
of large, multicolored buttons on appliances and the use
of open shelving or glass cabinet doors to aid in ﬁnding
items used on a daily basis such as bread or cereal.
In conclusion, by visually manipulating the environment we can begin to compensate for brain-based visual
deﬁcits, such as those noted in contrast sensitivity, and
thereby ultimately improve the quality of life for both
individuals with AD and their caregivers.
Sandra Neargarder is Associate Professor of Psychology.

The Importance of Leadership
by Dorothy J. Mulcahy

Why is the topic of leadership important? History is
rich with stories of leaders who have shaped the course
of nations, the economy, and society. It is well recognized that effectively run organizations are more productive and successful while poorly run organizations
suffer at the hands of ineffective leaders. Compounding
the need for effective leadership is the unethical and illegal behavior of numerous business and public sector
leaders that has led to the failure of many organizations. The scandals at Enron, WorldCom, HealthSouth,
OfﬁceMax, Tyco, Marsh & McLennan, Putnam, and
Boeing, to name just a few, have focused on the importance of strong, effective, and ethical leadership.
Dissatisfaction on the part of stockholders and boards
of directors has increasingly led to the termination of
high-proﬁle CEOs. The recent termination of HewlettPackard’s CEO Carleton (Carly) Fiorina has focused
considerable attention on the qualities a leader needs to
have in order to achieve the organization’s goals.
Employees have suffered at the hands of ineffective
leaders. Job satisfaction has declined over the last
decade, with the biggest decline in on-the-job happiness
among workers earning $25,000 to $35,000 and among
workers between the ages of 35 to 44. The biggest reason for people leaving their organizations is that they
are being treated poorly by their bosses. Hundreds of
studies support the fact that leadership makes a profound difference in followers’ performance and satisfaction. However, often a chasm exists between what is
expected of leaders and what they produce.

ate leadership style based on the leader, followers, and
the situation. Contemporary approaches tend to have a
more integrative view that combines the trait, behavioral, and contingency theories to explain successful
leader-follower relationships.
Research has also focused on the attributes of leaders,
that is, the inner or personal qualities that constitute
effective leadership. Terms used to describe attributes
include traits, competencies, style, motives, skills and
character. Some researchers claim that leadership attributes fall into three broad categories: who leaders are
(values, motives, personal traits, and character), what
leaders know (skills and abilities), and what leaders do
(behaviors, habits, styles, and competencies). Using
this leadership attribute model, leaders can be seen as
setting direction (creating a vision, developing strategies, deﬁning the future), mobilizing individual commitment (engaging others, sharing power), and engendering organizational capability (building teams
and managing change).

The discussion of leadership begs for deﬁnitions. Several
deﬁnitions suggest that leadership is a process used by
an individual to inﬂuence group members toward the
achievement of group goals through change. Early studies of leadership focused on an examination of traits of
leaders, those characteristics accounting for leadership
effectiveness, such as high energy, aggressiveness, and
persuasiveness. The belief was that leaders were born,
not made. Such assumptions were replaced by an examination of leaders’ behavior, those distinctive styles used
by effective leaders. This evolved into contingency leadership theories that attempted to explain the appropri-
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